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A second-phase photonic integrated circuit comprising 
a photonic integrated circuit, the photonic integrated circuit comprising: 

an input/output interlace arranged on a substrate comprising a plurality of 
waveguides for simultaneously inputting at least one signal to and outputting at 
least one signal from the photonic integrated circuit for demultiplexing a 
multiplexed optical signal in to n different constituent wavelengths and lor 
combining n input optical signals composed of n different constituent 
wavelengths in to a multiplexed signal; 

a slab waveguide arranged en the substrate having □ first end and a second end 
the first end coupled to the plurality of waveguides of the input/output interface 
focus thc at least one input signal to thc second end, and the second end coupled 
to the-afTay^Avavegw^ an array wavegu ide, f 0r focusing thc at least one 
output signal to the input/output interface Uirough the first end; 

anthe array waveguide arranged on thc substrate comprising a plurality of 
waveguides for coupling the one or more input signals, separating the one or more 
input signals into the n different constituent wavelengths and focusing the n 
different constituent wavelengths back on to the slab waveguide first end coupW 
to the input/output interface, the plurality of waveguides of the array waveguide 
being optically coupled at one end with the second end of the slab waveguide and 
terminated at Hw-opposin^wl by^e-nn opposing end r,f thr n^y u^,,,^', bv 
a reflective mirror, each waveguide of said plwaltfy^arra-ywl^veguides army 
^yeguuic havtng a predetermined path difference between successive 
waveguides; and 

^r eflective a-refieetmj mirror integra lly disposed and formed along an edite of 
the mtegralcd circu ity the opposing end of the array waveguide for reflecting the 
one or more signals incident on it from the array waveguide back into thc array 
waveguide; ' 

and an active unit formed on the substrate, the aciivc unit connected to the 
photonic integrated circuit by a waveguide interconnect means^ 



23, wherein the active unit is a waveguidejm^Ufi^Mo 
amplifier block is cop timing -fars — 

a ula uinplifli ' i ' bKjuKHliru ' 



he waveguide 
ion to an external pump laser 




PAGE 12/16 1 RCVD AT 3/27/2006 2:50:28 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-2/2 * DNIS:2738300 ' CSID:717 237 5300 ' DURATION (mm-ss):06-50 



03/27/2006 14:53 F'AX 717 237 5300 



MCNEES WALLACE & NURICK 



®01 



Application Scr. No. 10/605,638 
Filed: 10/ 1 5/2003 



Inventor: RAHMAN, Ants 
Attorney Docket No. 23 634-O0O I -Ul 



Mrnninnrhrprnr , „ Thuuu W ff 

in claim 23, wherein the active 
diodes, VCS 
l 




rom 'Wgroup consisting of laser 
electro-optic modulators, receiver, 




wherein the amplifier block is comprised of a material that absorbs 
light in the 890 nanometer and the 1 480 nanometer regions and emits light in the 
'^G&yfJ nanome,er and 1 550 nanometer regions. 

/j^mfmmmm The second-phase photonic integrated circuit as set forth in cla 
w m^m wherein the amplifier block material is selected from one of the following 
erbium doped dendrimer or glass. 



aim 




processing unit coupled to the photonic 
si'iiL, ihu-Hjpui end uui|jui sigrote. 




ETrirjmil proffering unit ifHi - moi ' te^ 'tP f ' l y ft ck. 



in °| aim 29 „,f q ? h ™ inr a"***^^^ frn j„ T ,1,,! , lim |i>. 



[Pit^oiii!) prwemwt} 

^ in claim 




:k comprises a plurality of n electronical 



M: [Cuneiidyw 

in claim 29 wherein the modulator blockj 



■ . 4 , _ , r thc pholnnip ynl^or> lf ^ 

circuit tagluLfi!^^ and thephoto^ 



is conncs 



active unit ftre-eonneeted^4fl th rough a second vv-iv^niHr. 



photonic integrated circuit is fabricated by a monolithic means. 

34. [Currently amended] The second phase photonic intgp^etrc.rcuit as set forth i„ dakn 

^ -claim 23 wherein the photonicjiijartrtJcircuit and the active unit are 
fabricated by a monolith^ 

35. [Currently A™nded]^Tne second phase photonic integrated circuit as set forth in claim 

( -^v^n the photonic integrated circuit, the active unit and the modulator-Meek- 
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>m the group consisting of about 




A second-phase photonic integrated circuit comprising 
a photonic integrated circuit, the photonic integrated circuit comprising: 

an input/output interface arranged on a substrate comprising a plurality of 
waveguides for simultaneously inputting at least one signal to and outputting at 
least one signal from the photonic integrated circuit for demultiplexing a 
multiplexed optical signal in to n different constituent wavelengths and for 
combining n input optical signals composed of n different constituent 
wavelengths in to a multiplexed signal; 

a slab waveguide arranged on the substrate having a first end and a second end 
the first end coupled to the plurality of waveguides of the input/oulput interface to 
focus the at least one input signal to the second end, and the second end coupled 
<o thenwrey^aveg^jn^^ for f ocus j ng the at least one 

output signal to the input/output interface through the first end; 

anihe array waveguide arranged on the substrate comprising a plurality of 
waveguides for coupling the one or more input signals, separating the one or' 
input signals into the n diflerent constituent wavelengths and focusing the n 
different constituent wavelengths back on to the slab waveguide first end coupling 
to the input/output interface, the plurality of waveguides of the array waveguide 
being optically coupled at one end with the second end of the slab waveguide, and 
terminated at th&^pp&swg^d by^anopposiru; end of the arr^gy^.irWky 
arcftechve mirror, eaeh waveguide of said pl^l^n^^wavegi.i^s'aW 
wayegiyde having a predetermined path difference between successive ' 
waveguides; and 

^ejlectiye *fefi**m> mirror .mtcjjrallv disposed mLdJk?»l^ng^nefe 
t he integrated circu ital the opposing end of the array waveguide for reflecting the 
one or more signals incident on it from the array waveguide back into the array 
waveguide; 

and an active unit formed on the substrate, the active unit connected to the* 
photonic integrated circuit by a waveguide interconnect means* « 



more 




23^ \ v hmin the active unit io Q ' W tffit 

^Phher bjgtoaa^ connection to an external pump laser 



the waveguide 
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> 
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in claim 23, wherein the active unit is selected from the group coniefflgof User 
diodes, VCSELS, detector arrays and cicetro-optic modulafcaff^ 
transmitter, transceivers, and transponders. ' ' 



26. [Previously presented] The s^nd-ph^^M photonic integrated circuit as set forth 

I" t ^ t ^^^JS^^ Mode is comprised of a materia] that absorbs 
light in Bic 890 nmmix and the 1480 nanometer regions and emits light in the 

1 550 nanometer regions. 



BlOnanoj 



^nd 



27. [Prcviousl^cnted] The second-phase photonic integrated circuit as set forth in claim 

26 wherein the amplifier block material is selected from one of the following: 




. . r w .coupled (o the photonic 

integrated circuit for electro-optical ly processing theNnput and output signal^ 



JS^S^^^SS^ m 111 '" r " illh 

rtodulator"5!oc^ 



in claim 29 also having an externa) connecting 
modulator block to an external oplii 



mectfifgthc 



3 1 . (Previously prescntqyjtfSJSW^nd-phttsc amplified photonic integrated circuit as sct forth 

wherein the modulator block comprises a plurality of n electro-optical 



3 

n 

> 



w , hcrc ; in thc modulator block is connected tof , | the photonic integrated 
circuit tlyo^LfKgiwavefiuide interconnect and thcphgionic int egrated circuit 
isconnsas^the active unit «<M»nneet«^ra thro ugh a second wnvcwHriT"" 



interconnect. 



photonic integrated circuit is fabricated by a monolithic. 

34. [Currently amended] The second phase photoj^egrated circuit as set forth in eto 

^cjaimJlvvherein theph^jafli^flfSgTuted circuit and the active unit arc 
I 'I I' d b) inm&m I 



35. [CuTCn^WiacTd] The second phase photonic integrated circuit as set forth in claim 

wherein the photonic ^m^^irowt r t|».actwfrimh^id4hc m^tor-block 
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